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CONGENITAL HEART DISEASE: A DIAGNOSTIC PROBLEM 
JULIUS L. WILLSON 
f 
SENIOR THESIS PRESENTED TO THE COLLEGE OF MEDICINE, 




Congenital defects of the heart and great vessels 
are relatively rare, comprising in varicus parts of the 
United States and in England one to two per cent of the 
total incidence of organic heart disease. Abbott (1) 
Only about half of these defects are in themselves 
clinically important, the other half however can be-
come the seat of a serious infection. Because of the 
rarity and the complex nature of congenital heart 
disease, it has been widely neglected and only lately 
has there been a more general interest in these defects 
due to the pioneer and enthusiastic work of Dr. Maude 
Abbott of Montreal and aided by the introduction of 
newer methods of study and by specialization. 
Along with this new interest has come the real-
ization that it is frequently possible to diagnose the 
particular defects present in a given case, a possi-
bility which seemed so remote some years ago that a 
diagnosis more detailed than that of "congenital heart 
disease" was considered foolhardy, and even this 
diagnosis was likely to be ventured with uncertuinty. 
White (42). 
It is becoming more generally recognized that in 
a goodly number of cases the correct approach will lead 
481273 
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to a correct anatomical diagnosis clinically. Because 
of the prom:i..nence of physical signs, congenital cardiac 
anomalies seldom escape detection for long, but too 
often an erroneous prognostic significance is attached 
to these signs. Frequently enough to demand attenticn, 
an individual with a congenitnl cardiac anomaly dies 
at an advanced age from causes perhaps unrelat(~d to the 
murmur for which his activities had been restricted 
since child.hood. Then there is the other side of the 
picture, represented by the sudden death of an indivi-
dual who had been in annarantly robust health, e,s a 
result of paradoxic<:;,,l emboll.sm, or again, by th~; devel -
opment of subacute bacterial endcc&rditis in an indivi-
dual 'Nhose bicuspid pulmonic valve had hitherto not 
given rise to a single sign or symptom. Quite a pro-
portion of congenital cardiac defects are, of course, 
of such a nature as to be either entirely incompatible 
with life or permit only a short and crirpled existence. 
It therefore becomes increasingly interesting, and 
in view of the wide differences in prognosis «ith 
regard to various congenital lesions, very important 
to differentiate them, not only from one another, but 
also frcm acquired cardiac disease. 
It is the purpose of this paper to demonstrate an 
approach to the clinical recogniti.on of these entities, 
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which depends upon an understanding of the ontogenesis 
of each of these anomalies, a.n understanding of the 
physiological alteration imposed on the cardio-
vascular system by their presence, and the correct 
interpretation of groups of findings which form in 
many cases a syndrome characteristic, or at least 
extrerrely suggestive, of a particular anomalous 
arrangement. Dry (14) 
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DEFINITION 
Congenital heart is defined as that condition in 
which, through arrest of development or disease occur-
ing in early uterine life, alterations occur in the 
anatomical structure of the heart or great vessels. 
The etiology is not known for sure but it has been 
shown by experimental research that if the normal 
developmental conditions are interfered with anomalies 
will result. Poynter (35) showed that the effective 
principal is to inhibit oxidation and so disturb the 
growth balance betNeen different parts. It has also 
been suggested that foetal endocarditis is responsible 
for congenital cardiac disease. The modern concept is 
that these cardiac abnormalities are due to arrest of 
development caused !1erha9s by a great variety of factors. 
According to Abbott (1), there is a slight prepon-
derance of males the ratio of males to females bei~g 
58 to 42. The above figures are taken from her survey 
of one thousand cases. Congenital heart disease may be 
found at any age but it is commonest in the infant and 
young child because many of the victims survive but a 
few years at the most, and often only a few days or 
months. Delay in closure of a ductus arteriosus or of 
a foramenovale during the first few months of life should 
not be interpreted as abnormal. White (42). 
GENESIS OF CABDIOVASCULAR ANOMALIES 
If one begins with the premis that the cardio-
vascular system recapitulates its ancestral history 
during the course of its own development, it is very 
reasonable to expect that, if arrest of development 
does occur, it will represent the adult form of one 
of the lower vertebrate series, dependent on the 
stage at which arrest takes place. The intermediate 
stages are, in fact, particularly well illustrated 
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in the development mammalian hec.rt because it assumes 
functional activity at a very early stage of gestation. 
As in its phylogenetic history, it starts as a simple 
tube like structur :~ w1 th the same subdivisions as the 
adult fish heart. Expressed in the simplest form its 
development from then on consists essentially in (1) 
septal formations dividing the auricle, the ventricle, 
the bulbus cordis, and the common aorta or truncus 
arteriosus each into two sections, (2) torsion of the 
cardlac tube, (3) development of the bulbus cordis, 
(4) the incorporation of the sinus venosus into the 
right auricle, (5) the evolution of the aortic arches, 
some being obliterated, others becoming the permanent 
aortic arch, pulmonary artery and their branches, a.nd 
(6) closure of fetal channels after birth. Associated 
with each of these processes, anomalous developments 
may occur. Dry (14) 
CLINICAL CLASSIFICATJCN OF CONGENITAL CARDIOVASCULAR 
DISEASE (ABBOTT) 
1. Cases without abnormal communication or shunts 
between the right and left sides of the heart. 
(Acyanotic group) 
A. Less important group 
1. Simple dextrocardia--No limitation of life 
unless other congenital cardiac defects are 
also present. 
6 
2. Anomalies of pericardium--Defects and diver-
ticula-~~aximum age 75 years, mean in 36 cases 
was 45 years. 
3. Anomalous chordae--Maximum age 84 years, mean 
in 23 cases was 43 years (Anomalous papillary 
muscles) 
4. Uncomplicated quadricuspid and bicuspid semi-
lunar valves, more often aortic than pulmonary, 
bicuspid aort~c valves are a frequent site for 
bacterial endocarditis and so can not be con-
sidered wholly unimportant. Maximum age was 
80 years, mean age in 44 cases was 34 years. 
5. Double auriculoventricular orifices--Maxirnum 
age was 71 years, mean age in 9 cases was 37 
years. 
6. Pure coarctation of aorta, adult type 
Maximum age was 92 years, mean age in 70 
cases was 33 years. 
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7. Anomalies of aorta, of aortic branches, of 
coronary arteries, of pulmonary arteries 
and of the great veins. Unless therse are 
extreme there is a variable duration of life 
but as high as 87 years with double aortic 
arch is on record. 
B. More Serious Group 
1. Ectopic cordis (Extra thoracic heart in abdomen) 
Extra abdominal ectopic cordis does not allow 
survival for more than a fe':T days. Maximum 
age was 15 months, mean age in 7 cases was 1 
month. 
2. Primary congenital hypertrophy of the heart 
Maximum age was 4 years, mean age in 15 cases 
was 10 months. 
3. Pure subaortic or aortic stenosis, which 
exerts a considerable strain on the left 
ventricle. Maximum age was 58 years, mean 
age in 23 cases was 13 years. 
4. Pure mitral stenosis, very rare. Maximum 
age was 27 years, mean age in 6 cases was 5! yrs. 
5. Pure coarctation of aorta, infantile type. 
Maximum age was 9 months, mean age in 9 
cases was l~ months. 
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11. Cases of arte ·iovenous shunt with possible terminal 
or transient reversal of flow. (Cyanose tardive) In 
these cases arte~ial blood ordinarily enters the 
pulmonary circulation, while venous blood rarely 
enters the systemic circulation. Potentially 
cyanotic group. 
1. Patent ductus arteriosus. Maximum age was 66 
years; mean age in 92 cases was 24 years. 
2. Localized defects of aortic septum (communication 
between base of aorta and pulmonary artery or 
base of right ventricle). Maximum age was 
48 years; mean age in 10 cases was 14 years. 
3. Localized defects of the interauricular septum, 
patent foramen ovale, persistent ostium primum, 
persistent ostium secundum. Maximum age was 
70 years; mean age in 68 cases was 27 years. 
4. Localized defects of the interventricular 
septum: Maladie of Roger. Maximum age was 49 
years; mean age in 50 cases was 14! years. 
111. Cases of venoarterial shunt (morbus caeruleus). 
Here venous blood in considerable quantity enters 
the systemic circulati.on. Cyanotic Group. 
A. Moderate cyanosis 
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1. Defect of interventricular septum with 
dextrouosition of the aorta. Maximum age was 
48 years; mean age in 7 cases w&s 25 years. 
2. Cor triloculare biatriatum. Maximum age was 
35 years; mean age in 13 cases was 7~ years. 
3. Pulmonary stenosis with patent foramen ovale. 
Maximum age was 57 years; mean age in 16 
cases was 18 years. 
4. Tricuspid stenosis. l\!aximum age was 28 years; 
mean age in 3 cases was 15 years. 
5. Tricuspid atresia ( imperforation, fro~ 
privative, not, and perforation) with septal 
defects. Maximum age 1¥:c,s 56 years, mean age 
in 16 cases was 5 and two thirds years. 
B. ~arked cyanosis 
1. Pulmonary stenosis with defect of ventricular 
septum and dextroposition of aorta. Maximum 
age was 59 years, 8 months; mean age in 85 
cases was 12 years. 
2. Pulmonary atresia «vi th defect of ventricular 
septum, and dextroposi ti on of th·::: aorta. 
Maximum ar;e was 30 years; mean age in 30 
cases was 5 years. 
3. Transposition of arterial trunks with defect 
of ventricular septum. ~aximum age was 15 
years; mean age in 17 cases was 2~ years. 
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C. Extreme cyanosis. 
1. Cor biloculare with transposition of arterial 
trunks. 'Maximum age was 16 years; mean a_ge in 
2 cases was 9 years. 
2. Persistent truncus arteriosus ( cumplete defect 
of aortic septum), with localized defect of 
interventricular S·:?pturn. Maximum age was 25 
years; mean age in 21 cases was 4 years. 
3. Cor biloculare ;rdth persistent truncus arteriosus 
(complete defect of cardia cand· ~~terial septa). 
Maximum age 1'\TaS 14 days; mean age in 5 cases 
was 6~ days. 
4. Ccmplete transposition of arterial trunks with-
out defect of ventricular septum, but with 
interauricular septa! defect or patency of the 
ductus arteriosus. Maximum age was 11 years; 
mean age in 32 cases was 6 months. 
5. Pulmonary atresia 1¥ith closed v;-;ntricular septum 
defective auricular septum and patent ductus 
arteriosus. Maximum age was 20 years; mean age 
in 10 cases was l~ years. 
6. Mitral atresia with aortic aplasia, defect of 
auricular and ventricular septa, and patent ductus 
arteriosus. Maximum age was 3 t years; mean 
age in 5 cases Nas 10 months. 
7. Aortic atresia, Maximum age 15 weeks mean 2 months. 
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CLINICAL CLASSIFICATIC~ OF CA~DIAC DEFECTS CON'T 
The clinical significance of cardiac anomalies 
depends upon the pathological physiology of the altered 
circulation as induced bJr the defect. This may be of 
the nature of a simple m-.:'chanical obstruction which 
leads directly to undue strain at exposed points, but 
in which there is no abnormal ccmmunication between the 
systemic and pulmonary circulations and therefore no 
cause for cyanosis is present. Secondly, an anomalous 
aperture may exist in the form of a localized, uncom-
plicated defect in the cardiac or aortic septa, through 
which, so long as the pressure remains physiologically 
higher on the left or systemic side, oxygenated blood 
passes into the pulmonary circulation. An arterial-
venous shunt exists until pathological conditions super-
vene, raising the pressure on the right side of the 
defect; then the direction of the shunt will be reversed 
and venous blood 'vill flow into the arterial stream 
(cyanose tardive). Thirdly, if such a localized defect 
be complicated by associated anomalies which permanently 
raise the pressure on the venous side; or if one or more 
of the cardio-vascular septa be entirely absent; or if 
the great trunks arise transposed fro~ reversed ventricles 
a permanent venous-arterial shunt will result with 
development of capillary changes and a persistent 
morbus coeruleus. In addition, a small group must be 
recognized in which, 'Vithout any abnormal ccmwunica-
tion between the two circul.s.tions, a mechanical 
obstruction to the return of venous blood to the right 
heart exists, leading to retardation of flow in the 
capilla:-·ies, and permanent cyanosis from capillary 
stasis and increased deoxygenation at the perir.hery. 
1. Acyanotic gr(~P 
These are cases in Nhich no abnormal communica-
tion exists bet·ween the two circulations but in 
which the anomaly is liable to become the seat 
of the strain. 
11. Cyanose tardive group 
The cases of this group have an arterial-venous 
shunt with possible transient or terminal rever-
sal flow. 
111. Cyanotic group 
These are cases of permanent arterial-venous 
shunt, with resultant capillary changes. Cases 
of simple retardation of flow (right-sided) 
valvular lesions with all the foetal passages 
closed. 
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1. Acyanotic group 
a. Anomalies of the aortic arch and its branches. 
The evanescent character of the six pairs of 
embryonic arches, which replace each other in 
rapid transition as the he rt ascends in the 
thorax, supnlics the Dasis for a well-recog-
nized serit;)s of anomalies in which arrest has 
occurr ,,,d at a point that is commonly mirrored 
in the hearts of the lower ordc:rs of vertebrates. 
The clinical significance of all these cases lies 
in the fact that a vascular ring is for1reG en-
circling and sometimes compressing the trachea 
and esophagus with resultant dysphagia and 
dyspnea. The persistence of a right aortic arch 
is probably the most common anomaly of this group. 
The arch in its course s· ... dngs behind the esophagus 
and trache2_ and the presence of symptoms depends 
upon the degree of constriction. 
DIAGNOSIS can be easily made by x-ray exa.mination 
with barium in the esophagus. Three findings 
will be observed by x-ray examination; in the 
anteroposterior view the ascending aorta and the 
aortic knob will be found to the right of the 
sternum; the barium filled esophEtgus will be dis-
placed to the left; and in the oblique view the 
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esophagus will be pushed forward. McGinn and 
White (28) 
b. Coarctation of the aorta of the adult type. 
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In this condition the~e is a narrowing of the 
lumen of the aorta, most frequently occuring at 
the point where the ductus arteriosus joins it. 
The ductus normally disappears leaving a fibrous 
lig<:cment in its place. It is believed that this 
fibrous or atrophic change involves the walls 0£ 
the aorta and narrows its lumen. This materially 
interferes with the circulation beyond the point 
of nar ··oning, diminishing the volume of blood 
going to the lower extremities and necessitating 
a collateral circulation. The internal mammary 
and intercostal arteries become much larger than 
normal and by a circuitous route supply blood to 
the lower parts of the body and thus comprise 
the chief factors in the collateral circulation. 
DIAGNOSIS Hypertension occuring in children and 
young adults should make one suspicious of aortic 
coarctation and should direct the search along 
that line. The blood pressure is higher in the 
arms than it is in the lower extremities and the 
dorsalis pedis, tibial and popliteal pulsations 
15 
may be abs,~-nt. Normally the blood pressure is 
much higher in the legs than it is in the arms. 
The blood bessels of the trunk, especially the 
intercostals and the internal mammary arteries 
can be seen and palpated as they :-ulsa te quite 
vigorously. A harsh systol]c murmur can often 
be heard at the base of the heart and in the 
back. X-ray examination may show evidence of 
left ventricular hypertrophy and especially of 
notches in the ribs made by the dilated inter-
costal arteries. The x-ray finding of rib 
notching is pathognomonic. 
c. Bicus~id aortic valve and supernumerary aortic 
cusps. 
This is a somewhat rare condition and since it 
produces no signs or symptoms ',vill not be dis-
cussed further. 
d. Hypertrophy of heart in infants and congenital 
rhabdomyoma. 
This condition is characterized by great c~~rdiac 
enlargment in the absence of any sjgn of myo-
cardial disease or other intra or extracardiac 
etiological factor, a pure or rrimary hyper-
trophy of the muscle fibers alone existing. 
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Congenital hypertrophy of the heart, presum-
ably present at or before birth is character-
ized by great cardiac enlargement, pallor and 
lassitude, the sudden onset of dyspnea and 
cyanosis and a tendency to sudden dramatic 
exitus. 
11. Cyanose tardive Cases of arterial-venous shunt 
with te~minal reversal of flow. 
a •. Patent ductus arteriosus 
The ductus arteriosus which connects the pul-
monary artery and aorta in the fetus normally 
atrophies two or three months after birth and 
is later represented by a fibrous ligament. 
The failure of this vessel to close, results 
in a permanent shunt between the greater and 
lesser circulations. Such a shunt is often 
associated with other anomalies and not in-
frequently has a COT'lpensator functton. 
DIAGNOSIS T~most characteristic clinical sign 
of this condition is a typical murmur heard best 
and sometimes only, in the second left inter-
space, and is a harsh humming murmur with a 
sound similar to the purr of mnchinery. It is 
continuous with accentuation during systole, 
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and may be accompanied by a thrill. Cyanosis 
and clubbing of the fingers ar2 usually &bsent. 
Cardiac enlargement, especially involving the 
right ventricle, may be present and consequently 
may produce right axis deviation in the elRctro-
cardiogram. X-ray examination is usually 
characteristic and sometimes pathognomonic with 
a variable degree of prominence in the region 
of the pulmonary conus; fluoroscopy may show a 
pulsation of the lung hilus shadows. Dullness 
exists in the region of the second and third 
left interspaces. This is a typical example 
of a congenital lesion in which symptoms are 
absent in marked contrast to the prominent 
physical findings. 
b. Defects of the interauricular septum and patent 
foramen ovale. 
These are among the commonest of congenital 
cardiac lesions found at postmortem examinations. 
The foramen ovale, so important in the fetal 
circulation, does not become entirely closed 
until the eighth month afte~ birth. It has been 
estimated that in 25 per cent of the hearts seen 
at post mortem examination the foramen ovale is 
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onen sufficiently to allow passage of a probe. 
However, this type is unimy-1ortant and we refer 
to an actual aperture of a centimeter or more 
when vrn speak of an interauricular se:ptal de-
fect. Although inte~auricular septal defects 
are not uncommon at necropsy, the diagnosis is 
rarely made clinically, largely due to the fact 
that they are symptomless unless the lesion is 
of extreme degree. 
DIAGNOSIS The shunt is arteriovenous until con-
ditions aris:::.~ which c·:use a reversal of pressures. 
Cyanosis is thus a frequent t~rminal event. Until 
such events as just described occur, there are 
generally no signs or symptoms, no cardiac enlarge-
ment or abnormal contour features, and the con-
dition may thus remain unsuspected and undiagnosed. 
First, there is late cyanosis (cyanose tardive) 
usually intense, which occurs with severe illness 
or at an~roachin~ death and may be due to an 
interauricular septal defect. What ever exchange 
of blood ordinarily takes place is frO"r the left 
to the right auricle. 1rfuen the right ventricle 
fails, a reversal of flow follows with a conse-
quent cyanosis, due to increased right auricular 
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pressure. Secondly, the x-ray of the heart shows 
a large pulmonary artery, enlarged lung hilus 
shadows, and an enlarged right ventricle. The 
pulmonary artery or one of its main branches may 
become so dilated that it is mistaken for a 
pulmonary aneurysm. Thirdly, the electrocardio-
gram shows right axis deviation. Fourthly, there 
may be "paradoxical embolism", a condition 
characterized by the passage of emboli from the 
systemic veins~or right auricle into the systemic 
arterial circuit through an auricular septal 
defect. There are no murmurs to be heard with 
the stethoscope. By the time there is sufficient 
evidence to make a clinical diagnosis, the heart 
has undergone extensive changes and the prognosis 
is poor. One should suspect patent foramen ovale 
when systolic or presystolic bruits, with or ·.vith-
out thrills,-are audible over the upper portion 
of the sternum and are not other wise explainable. 
Roesler(37), ~oints out that, in the cases of 
massive right-sided cardiac enlargement in ~hich 
dilatation predominates over hypertrophy, the 
silhouette of the right huge pulmonary arc above 
on the left and the aortic knob diminished or 
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absent; and that for the same reason the electro-
cardiogram shows only a moderate right predomin-
ance in the presencs of extreme right heart 
enlargemsnt. Among congenital heart lesi-Jns, a 
widely patent foramen ovale is the only one 
which at times terminates in auricular fibrill-
ation. Dry(l4) 
c. Defects of interventricular septum (Roger's disease) 
This is one of the most ccmmon congenital lesions 
to be recognized clinically. The defect is 
usually a patency in the interventricular septum 
one or t·rw centimeters in diameter, situated just 
below.the aortic valve and allowing a free passage 
of blood.between the two ventricles. In the inter-
ventricular septal defect, there is likely to be 
an associated pulmonic stenosis of varying degree. 
The two lesions are more or less compensatory, 
permitting as they do the blood to pass from the 
right to the left side of the heart. If such a 
defect occurs alone, it is compatible with life 
but is usually accompanied by marked cyanosis and 
with the development of secondary circulatory 
disturbances_., notably clubbing of the fingers. 
In uncomplicated cases of defects there is usually 
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quite a small opening which transmits an arterial-
venous shunt of blood into the right ventricle with 
considerable force, the current i7'pinging upon the 
opposite wall of the latter and often producin~ 
there a patch of fibrosjs. Such a defect in this 
location has little or no eff2ct upon general 
circulation. 
DIAGNOSIS There is an arteriovenous shunt because 
of the higher pressure in the left ventricle. With 
a failing left ventricle, or with increased pressure 
on the right side of the heart, the flow is reversed 
and under these condit-lons only does cyanosis occur. 
Cyanosis is a ~are finding in the uncomplicated 
cases. There are several findings which may lead 
one to make the correct clinical diagnosis. The 
most important evidence is the presence of a harsh 
systolic murmur heard best at the third left inter-
space and more or less confined to that immediate 
area but frequently heard in the back between the 
scapulae. There is usually a thrill accompanying 
the murmur. The bruit and th·.] thrill are the 
important findings. Roger's original description 
of the bruit was as follows, "This murmur is un-
complicated by other murmurs; it begins with systole 
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anQ is prolonged to such an extent that it 
entirely covers the natural tic-tac of the normal 
heart sounds". Any intense murmur heard in 
infancy justifies the assumption that it is due 
to a lesion present since birth, and defects of 
the interventricular septnm are among the most 
common congenitnl lesions detected clinically. 
This information may have to be obtained from the 
obstetrician if the patient is beyond infancy. 
X-ray examination fails to show gross enlargement 
despite the loud murmur. There is an unusual 
blunting of the apex, probably due to the changes 
in the right ventricle, but it is not a pathog-
nomonic finding. 
d. Defect of the aortic septum 
This lesion may be loc~·.ted above the vc..lves or 
more commonly, it occu~ies the right aortic sinus 
of Vals~ilVa and leads into the pulmona~7 conus 
either as a direct communication or as a thin-
walled aneurysmal sac c>:hich undergoes rupture in 
later life. A bulbar septal defect belo~ the 
aortic cusps is not infrequently associated. The 
~hysical signs are characteristic of the arterial-
venous communication above the cusps and the danger 
of infective endarteritis is very great. 
111. Cyanotic group-- Cases of permanent venous-
arterial shunt and retardation of flow. 
a. Pulmonary stenosis 
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Pulmonary stenosis, in itself is incompatible 
with life, but in combination with the usual 
accompanying compensatory defects, it is 
possible for a patient to live, but at an 
almost vegetative level as a chronic cardiac 
invalid. There are several different com-
binations of defects associated with pulmonary 
stenosis but the tetralogy of Fallot is t~ 
most common. This consists of (a) stenosis or 
narrowing of the opening of the pulmonary artery 
at the valve cusps or of the infundibulum just 
below it, (b) An interventricular sental defect, 
(c) dextroposition of the aorta, which means 
that the aortic opening is moved farthe~ to the 
right than is normal and overlies the septal 
opening, and (d) hypertrophy of the right ventricle. 
The course of the blood flow in the heart is as 
follows: the venae cavae empty into the right 
auricle f om which the blood flows into the right 
ventricle; at this point the flovr of blood, 
obstructed by the narrow uulmonary orifice, only 
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in part enters the pulmonary artery, the balance going 
directly into the aortic orifice which rides over the 
interventricular se~tal defect and so receives blood 
from both ventricles. The right ventricle hypertrophies 
to accommodate itself to this incre~'~sed work and the 
aorta is larger th::m normal. Cyanosis rGsults from 
the large quantity of unaerated blood being shunted 
into the arterial circulation. The cyanosis is usually 
intenss but occasionally i.t does not become a "parent, 
except in paroxysms, until later l:fe. The lungs 
receive less blood than normally and pass it on to the 
left auricle and left ventricle which may be somewhat 
small. Thence the oxygenated blood enters the aorta 
along with the unoxygenated blocd from the ri~ht vent-
ricle. This defect is the most important from the 
clinical standpoint, because of the relative frequency 
with which these patients, despite the high degree 
of oxygen unsaturation which they invariably present, 
attain adult life, the maximum age being approximately 
25 years and the average is about 13 years. Abbott(l) 
DIAGNOSIS There are five findings, ·Nhich when they 
occur i~ association permit the diagnosis of the 
tetralogy of Fallot with a high degree of certainty. 
First, there is usually cyanosis of lips, cheeks, ears, 
fingers, and toes, and clubbing but these two signs 
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are not always manifest in the first months or 
years. Polycythemia may precede cyanosis and is 
always associated with it. Secondly, there is 
the above mentioned clubbing of the fingers and 
toes. Thirdly, a loud systolic murmur, often 
accompanieJ by a thrill, is heard best in the 
pulmonic area but is often present along the 
entire left border of the ste-:'.'·num. The second 
nulmonic sound is often weak but may be normal 
or accentuated. Fourthly, there is marked right 
axis deviation by electrocardiogram in as extreme 
a degree as is ever seen. Fifthly, the roentgen 
appearance varies in accordance with the site of 
the lesion. If there exists the customary 
developmental hypoplasia of the conus-of the right 
ventricle and of the pulmonary artery, a concavity 
or a sharp angulation may be present in the region 
of the pulmonic arc. On the other hand, stenosis 
of the cusps with dilatation of the vessel beyond 
the site of the stenosis may be associated with 
an enlarged pulmonic arc. In addition the media-
stinal shadow is usually enlarged to the right, 
and lateral and oblique views will demonstrate 
hypertrophy of the right ventricle. Not infrequently 
hypertrophy of the right ventricle is so pronounced 
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that the lower pole of the cardiac apex is formed 
by the right ventricle, the left ventricle being 
displaced upvmrd. In such cases the apex of the 
cardiac shado'N may have a blunt, straight appear-
ance which hns been likened to the tip of a wooden 
shoe(coeur en sabot). 
b. Pulmonary atresia with closed ventricular septum. 
This condition is usually due to a valvular endo-
carditis, setting in i~ later foetal life after 
the heart chambers are completely separateu. The 
conditions of the circulation are here much more 
sericus than in the presence of an assocL1ted 
septal defect, for , in the abscmce of any direct 
opening into the dextroposed aorta, the venous 
blood from the right auricle must pursue a cir-
cuitous path through the foramen ovale to the 
left chambers, and thence via the ductus (which 
is always patent) to the lungs. 
DIAGNOSIS These are the cases of extreme cyanosis 
from birth, the true blue baby of morbus coeruleus 
in whome life is sustained for only a few days or 
weeks or occasionally months. These infants 
usually present a purplish leaden hue of skin with 
marked dyspnoea and dyspnoeic attacks, and death 
may take place in one of these or suddenly without 
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apparent cause. 
c. Complete transposition of great trunks ··fi th closed 
ventricular septum. 
This is an anomaly in which the aorta arises from 
the right ventricle and the pulmonary artery from 
the left in an otherwise normal heart. 
DIAGNOSIS In this anomaly conditions of the cir-
culation are the worst conceivable as compatible 
with life. The venous blood entering the right 
auricle is transmitted in part through the cir-
cuitous route of the patent foramen ovale to the 
left chambers and thence to the pulmonary artery and 
in part to the right ventricle whence it passes 
unaerated through the transposed aorta to the 
systemic circulation and is returned to the right 
auricle without aer·ation by the systemic veins; 
while the aerated blood returned from the lungs t o 
the left auricle passes straight back to these 
organs through the pulmonary artery except for a 
small part ·:1hich, mixed with venous blood from the 
right auricle, escapes through the patent ductus 
to the general circulation. A vicious circle is 
thus created and results in the most extreme form 
of congenital cyanosis that occurs. Except in the 
rare cases in which a collate-·al supply to the 
lungs develops, these subjects survive only a 
fe~ days or weeks and present from birth the 
deeD mulberry hue of a true morbus coeruleus. 
Physical signs when present arr~ generated at 
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the foramen ovale or patent ductus, which latter 
is, however occasionally closed. The right 
heart behind the transposed aorta is ali.vays greatly 
hypertrophied and a right preponderance exists. 
Under the fluoroscope the mediastinal shadow may 
be narrow in the anteroposterior view but should 
broaden out in the lateral and the oblique view. 
The electrocardiogram may be normal or may show 
right or left axis deviation, depending on which 
ventricle is hypertrophied. 
d. Complete transposition of great trunks with defect 
of inte ,·ventricular septum. 
As was noted above the conditions in which the 
interventricular septum was intact the condition 
was extremely grave, however when there is a 
defect in the interventricular septum the cir-
culatory conditions are much improved, in that 
a part of the venous blood from the right 
auricle passes directly through the defect into 
the transposed pulmonary artery and thence to the 
lungs for aeration; and a part of the oxygenated 
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blo0d returned from the left auricle is transmitted 
an instant later through the same pathway into the 
transposed aorta and thence, mixed with unaerated 
blood from the right auricle, is distributed to 
the systemic circulation by the same shuttle-
like action as is carried on to perfec !~i.on in the 
heart of the tu~tle, with the help of its specially 
developed auriculo-ventricular valves. These 
patients may live into childhood or young adult 
life with fairly good cardiac efficency &nd only 
moderate cyanosis. The larger the defect the bette~ 
the circulatory conditions and patients may live 
well into late middle life. 
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SYMPTOMS AND SIGNS OF CONGENITAL HEART DISEASE 
The diagnosis of ccngenital heart disease often 
times is very difficult because it may be present with-
out any symptoms whatsoever if there is no venoarterial 
ahunt or especial strain on the heart; this is ccmmonly 
the case when there is but a slight to mode::'ate degree 
of uncomplicated patency of the ductus arterlosus, 
coarctation of the aorta, interventricula~ septal 
defect, or patent foramen ovale. On the other hand, 
there may be marked symptoms if serious congenital 
cardiovascular lesions are present, especially those 
attended by marked or extreme cyanosis, and those with 
primary congenit:::.l hynertrophy, marked coarctation of 
the aorta, or pure stenosis of a.ny of the valves. 
Dyspnea, particularly on exertion is one of the 
most commmonly found symptom. Thi_s dyspnea is of all 
grades, occurring sometimes in paroxysms due probably 
to temporary increase of the amount of venous blood 
shunted into the systemic circulation, which leads in 
turn to the appearance or increase of cyanosis. Very 
often the dyspnea is so slight that it is'nt noted 
until it appears as a slight increase in respiratory 
rate. Dyspnea was noted :n 320 of Abbott's 1,000 cases 
of congenital heart disease. White (42) Cough is 
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common along with the higher grades of dyspnea. 
Rarely one finds haemoptysis but it may occur as a 
symptom when there is pulmonary vascular engorgement 
from obstruction, polycythaemic congestL.:n, or hec.rt 
failure. Polycythaemia may also give rise sometimes 
to epistaxis. 
Cerebral symptoms due chiefly to anoxaemia, 
are equal in importance to the respiratory and 
pulmonary symptoms. Weakness, faintness, headache, 
dizziness, syncope, convulsions, and coma, delirium, 
mania, and transient or persistant paralyses have all 
been noted, particularly in the cyanotic group of cases 
with ccngenital heart disease. The greater the degree 
of cyanosis, the greater is the" likelihood or such 
cerebral seizures. The cerebral manifestations may 
last from a few seconds to d:.:ys at a time; they often 
mean that the patient has been overtaxing his reserve. 
In some cases they recur at intervals of a few days, 
weeks, or months for many years. 
Dysphagia is the most important gastrointestinal 
symptom and is caused by some anomalies of the aorta 
and its branches, especially a right aortic arch. Faulty 
circulation to the abdominal viscera may occasion 
anorexia, nausea~ vomiting, haematemesis, tympanites, 
constipation, and combinations labeled "biliousness". 
If congestive failure supervens an increase of such 
symptoms is common due especially to engorgement of 
the liver. 
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Other symptoms a e infrequent except for the 
complaint of coldnes of hands and feet with cyanosis, 
tingling in the extremities, and abnormal susceptibility 
to infections, esnecially of respirator: nc.:-.. ture. 
Palpitation is sometimes complained ofbut is rarely 
severe. Pain is rare compared to dyspnea. 
Many t~mes there are no signs of congenital heart 
defects outside of the heart,. and sometimes there are 
none even in the heart itself. The most common and 
important of the general signs is cyanosis, found in 
varying amounts from slight to m~rked degree in about 
one half of all the cases of congenital heart disease. 
These figures in the number of cases with cyanosis 
vary a great deal with the figures given several years 
ago of 90% given by Osler(33). It may be terminal only, 
due either to. a reversal of flow between the sides of 
the heart through a shunt, or to congestive failure, 
or to both; It is particularly likely to be late in 
appearing after birth, but it may become v2ry intense 
in late childhood and in adult life, giving rise to the 
terms morbus caeruleus and maladie bleue (blue disease). 
Cyanosis depends upon three factors; 1) the shunt of 
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venous blood intc the systemic circulation, which 
shunt must be about 30 pe:"' cent of the tota.l to pass 
the threshold for cyanosis, 2) the dilatation of skin 
and mucous membrane capillaries with peripheral slow-
ing of the blood stream, and 3) insufficient oxygena-
tion of the blood in the lungs. The first tvrn of 
t':iese three factors are commonly present in the cyanotic 
group of cases of congenital heart dis3ase and some-
times the third factor is also added if ther is either 
failure of the left ventricle, congenital mitral 
stenosis, increased viscosity of the blood, or thick-
ening of the walls of the alveolar capillaries, any-
one of which conditions is occasionally found in 
congenital heart disease. One can ofb~n see a blueness 
of the eyegrounds, cyanosis retinae, which is a rather 
early sign of the morbus caeruleus. 
Next to cyanosis, clubbing is the most frequent 
and important sign, occuring in severe cases having 
well marked and chronic cyanosis. This clubbing is 
described by Abbott(l), as a discoloration and 
bulbous enlargement of the terminal phalanges especially 
the thumbs and great toes, 'Vith broadening, shortening 
and conbexity of the nails anJ thickening of nailbeds. 
This clubbing varies a great deal as does cyanosis and 
is not frequent in the youngest infa.nts or children; 
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it develops much later truin cy&nosis. 
Malnutrition and faulty defelopment while they 
are not necessary accompaniments of congenital heart 
disease, they often occur. Faulty cerebral growth, 
mental retardation, and Mongolian idiocy h&ve been 
occasionally associatAd with ccngenital heart dis-
ease. Arachnodactyly, consisting of spider-like fingers 
is seen in rare cases of congenital heart disease. 
Edema of lungs and of the le5s, ascites, c:.nd congestion 
of the liver occur in conganital heart disease only if 
congestive failure supervenes. 
Physical examin~tion of the he,_rt yields signs 
dependent on the type and degree of the congenit&l 
defects. There may be little or no evidence of trouble 
in the heart even when such serious lesions as the 
tetralogy of Fallot are present. There is usually little 
enlargement but when it does occur it is usually the 
right ventricle rather than the left ventricle that is 
enlarged. Usually there is no increase in dullness to 
the right of the sternum unless the heart shows well-
marked gene al enlargement or an abnormal position. 
The region of the great vessels shows no abnormal dull-
ness except with a patent ductus arteriosus or an 
auricular septal defect when the pulmonary artery may 
show itself to be enlarged by percussioh in the second 
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and third intercostal spaces at the left of the 
sternum. Palpation usually reveals a more or less 
normal apex impulse. Occasionally there is felt a 
systolic thrill located at the 11'.!ft border of the 
sternum midway bet':.,een upper and lovrnr ends if there 
is a pure interventricular septal defect, somewhat 
higher if there is pulmonary or infundibular stenosis, 
and maximally in the first left inte~costal space 
if there is patency of the ductus arteriosus. There 
may be a continuous thrill at the left border of the 
upper sternum in cases of patent ductus a.rteriosus. 
Aus cult::-; tion may reveal uncomplicated normal 
heart sounds even with various congenital defects. 
There may or may not be murmurs. The murmurs, when 
they occur are usuall:1 systolic in time and loudest 
just to the left of the sternum where they may be very 
limited in extent, located in the first intercostal 
space with pulmonary stenosis, in the third space 
with infundibular stenosis, and in the third and fourth 
interspaces in most cases of interventricular septal 
defect. A continuous murmur, roaring G.nd machine-
like in character, extending throughout systole and 
diastole, with systolic accentuation, is not infre-
quently found in the first three intercostal spaces 
just to the left of the sternu.~, maximal in the first 
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space. 'Nhen present it is pathognomonic of patency 
of the ductus arteriosus. 
Murmurs and thrills are variable accompaniments 
of congenital heart defects. The larger the murmur 
and thrill the less likely is the defect of being a 
very· serious condition. . This seems to be contr2ry 
to what ~any men think. If one hears a lou~ murmur 
~ • ; ,-< • 
and thrill it is more than likely to be pf as a 
large defect and the prognosis thought to be bad 
while the contrary is really true. 
Heart sounds, rate, and rhythm are usually not 
abnormal in cases of congenital heart defects. 
Blood pressure and pulse pressure tends to be 
normal or a little low except in coarctation of the 
aorta in which case the pressure of the upper extremity 
is very high and the pressure of the loNer extremity 
is very low. 
Roentgen ray study may be of help or it may be 
of no aid • There may be serious cardiovascular defects 
and the roentgen ray be no help, however sometimes it 
is the only clew to t~ouble indicating the presence of 
defects and especially differentiating between right 
and left heart involvement. Prominence of the shadow 
of the pulmonary artery may reveal patency of the ductus 
arteriosus. Marked dilatation of the vessels in the 
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lung hilus shadows may heln to estatlish the diagnosis 
of an interauricular s:-;ptal defect. Right ventricular 
enlargement may be revealed by the wood;~n shoe shape 
of the heart shadoN. Marked enlargement of the whole 
heart shadow is characteristic of congenital idiopathic 
hypertrophy. Absence of the aortic arch shadow, right-
sided arch or notching of the ribs is diagnostic of 
coarctation of the aorta. 
The use of barium filled eso:9hagus serves to 
differentiate elongation of the transverse portion of 
the aortic arch from left auricular enla~gement. 
Posterior displacement of the barium filled esophagus 
as seen in the right oblique position, and its dis-
placement to the right in the posterior anterior 
position are due to left auricular enlargament. 
Deviation of the esophagus to the left below the area 
of aortic indentation in the postero-anterior position 
and posteriorly in the left oblique position, is due 
to the elongation of the transverse portion of the 
aortic arch. Schwedel(38) 
Infra red photographic demonstration of the 
superficial veins already has acquired definite diag-
nostic value. A marked increase in the number and size 
of the superficial veins was demonstrated by means of 
infrared photography in three patients ·1ho had congen-
ital heart disease with cyanosis. This as suggested 
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by the ingrared photography is a congenital abnormalitJr 
of the superficial venous tree ."fhich may be related 
to the cardiac malformation. Each of the three 
patients had congenital heart disease of the Fallot's 
tetralogy variety. 
The general statement c~n be made that congenital 
cardiopathies have no specific electrocardiographic 
picture. As an exception, in congenital pulmonary 
stenosis, abnormally high P wave in one or more leads, 
marked right ventricular preponderanc2, frequent 
inversion.of T wave in leads 11 and 111, occur. About 
the same characteristics may be found in cases of 
combined congenital heart diseases especially in cases 
of pulmonary stenosis with interventricular communica-
tion. In both conditions there can be no right 
ventricular prepondGrance or even a left one may be 
found. In a case of dextrocardia with pulmonary sten-
osis the right ventricular preponderance is revealed 
by inverting the electrodes of the arms. The electro-
cardiographic findings in congenital heart disease may 
be summarized as follows; persistence of ductus 
arteriosus, interventricular communication and Roger's 
disease, normal electrocardiogram, although either 
right of left ventricular preponderance may be found' 
in cases of persistent ductus arteriosis. In congenital 
aortic stenosis there is left ventricular prepond-
erance. Battro and ~uirno(6) 
Increase in ci:rcula tion time has b~:en used to 
diagnose cases of congenital heart disease with 
sept!:d defects having right to left shunt. The 
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test consists of raoid injection of 2 per cent 
solution of sodium cyanide into the anticubital vein 
and observing the time of sudden deep inspiration. 
The test measures the time neces3ary for blood to 
pass from the anticubital vein, throu~h the ri~ht 
heart to the lungs, plus the time of passage through 
the lungs and the left heart to th2 carotid sinus. 
Only with pulmonary stenosis or oth,_;r intra pulmonary 
lesion, causing right ventricular hyp,7rtr0phy and rise 
in right intravcntricular pressure plus septal iefect 
would one anticinate a shortened circulation ti.me. It 
see:ns claar that interauricular .eptal defects, patency 
of foramen ovale, or patent duct~s arteriosus would 
likewise reduce the circulation time if factors favor-
ing a risht to left shunt were present. McGuire and 
Goldman (2q) 
Examination of the urine shows albuminuria inthe 
severer types of congenit~l heart disease, partly 
because of the frequency of slight to moderate conges-
tion fro:n cardiac insufficiency and partly because of 
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the engorgement due to polycytha::mia. 
The blood cell counts and ha,~moglobin will be 
normal unless the:re is cyanos:ls or infectlon. One 
would naturally expect a ~olymorphonuclear leukocytosis 
with a complicc.ting infection. Polycythaemia is found 
when there is cyanosis and a shunt of venous blood int.:: 
the systemic circulation. An increase of haemoglobin 
as much as 200 per cent occurs sometimes with the in-
crease in the number Ot' erythroc~rtes. The viscosity 
of the blood is much increased since it is controlled 
chiefly by the number of cellular elements in the blood. 
White (42) 
DIAGNOSIS OF C0NGENITA.L HEART DISEASE 
A common conception of congeni t<:'tl heart dis-
ease is that a very cyanosed infant with clubbed 
fingers, or of intense thrills and murmurs, the 
meaning of which cannot be determined except in so 
far that they indic:.~te that ths child will die 
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young or be completely incapacitated. Yet an 
accurate diagnosis may lead one to state with con-
fidence in certain cases, not only th:;t the child 
has a reasonable expectation of life, but t>:at there 
need be a minimtJm of interference during the school 
age as regards exercise of games. Muir and Brown(31) 
A congenital must be distingujshed from an 
acquired lesion. The descisicn according to White(42), 
should be as to whether the defect falls within the 
cyanotic group or acyanotic group; and diff!:'rentiation 
of the individual defect should be attempted. The 
following conditions are significant of the presence 
of a congenital lesion; (a) the youth of the patient 
and the general habitus, indicating the presence of a 
hypoplasia of the aortc:, or other cundi tions affecting 
the body framework, (b) a histcry of signs or symptoms 
dating from infancy or early childhood a.nd the atsence 
of any etlclogical factor for an acquired lesion, such 
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as rheumatism or postnatal endocc:~rditis, ( c) the 
presence of atypical signs, differing from those 
produced by an acquired lesion both in their cha.racter 
and localization, (d) the presence, in cases of the 
cyanotic grouo, of the symptom complex of congenital 
cyanosis, or in cases of C:'.rterio-venous shunt, the 
occurrence of dyspneic attacks with translent cyanosis; 
or the sudden appearance of a terminal cyanosis with 
the onset of a bronchopneumonia or other pulmonary 
com"9lications. 
Differentiation between cases of the cyanotic 
and acya.notic grouns are made in older children and 
adults by presence or absence of signs ol' raised oxygen 
unsaturation, the latter manifested by cyanosis and 
its attendant complex. In infants and young children 
it must be remembered that cyanosis is often absent, 
even in quite serious cases of permanent arterial-
venous shunt until the first months or someti.mes 
first years are past, only becoming manifest after the 
incidence of some pulmcnary factor such as whooning 
cough or other intercurrent disease has upset the 
equilibrium and brought the oxygen unsaturation above 
its threshold value. On this account a differential 
diagnosis in infancy between cases of cyenotic or 
acya.notic tyne is difficult and almost impossible. In 
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this connection a very important aid in placing the 
case under investigation in the cyanotic or .s.cyanotic 
group, is supplied by the results of electrocardio-
graph and roentgen ray examinat~on. Except in very 
complex cases, in which a mirror picture dextrcc&rdia 
or inversion of the cavities has altered the relations 
of different parts of the heart to the body as a ;;hole, 
the electrocardiogram is of great service in distinguish-
ing between left sided and right sided lesions. One 
almost al·,vays finds that cases of the cyanotic group 
are associated with right preponderance, while the left 
sided valvular lesions, coa.rctatjon of the aorta, and 
localized ventricular defects usually give rise to a 
left or to no prepondera.nce. Similarly a careful study 
of the orthodiagraphic tracings and roentgen ray plates 
of the heart in the anterior and right and left oblique 
positions, will usually on examination by an expert, 
revela alteratjons in size of the right and left cham-
bers, the presence or abs~nce of pulmonary dilitatt:Jn 
and the position of the ascending aorta. All these are 
important diagnostic points as differentiating broadly 
between lesions of these two grouns. 
As regards differentiation of individual defects, 
the possibility of this va.rie s cc,nsiderably on the 
three groups. In case of group 1. (no abnormal communication) 
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These lesions are usually obscure, except of course 
in coarctation of the aorta in which case there is in 
most cases a definite clinical ricture. The diagnosis 
is relatively easy in cases of pronounced collateral 
circulation in w·hich the pulsating, tortuous vessels 
transmit a post systolic murmur, and a thrill can 
frequently be made out in the intercostal spaces of 
the anterior thorax over the internal mammary a ·tery, 
or in the intrascapular regions in the back. Not all 
the cases ho"ever even of extreme stenosis or obliter-
ation of the descending arch, present these evidences, 
for the reason that the collateral branches derived 
fr m the intercostal circulati n are deeply buried 
Nithin the thorax and these may carry on the major 
part of the circulation. Of absolute diagnostlc 
importance, however, is the difference between systolic 
pTessures in the upner and lower extremities. Pressure 
in the brachia! artery, invariably in these cases, is 
much higher than in the femoral, which is always low, 
while the femoral pulse may be completely obliterated 
and is al"~:.ys weaker th<•n th& t in thP upper extremities. 
A very important point in the cases of the acyanotic 
groun, and also in those of localized defects of the 
cardio-vascular septa, is the evidence of a hypopplasia 
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of the aortc;,, vhich is characteristic of most c~.ses of 
sept&l defects of the auricles, bicuspid aortic valve, 
patent ductus and defects cf the aortic septum. 
In the lesions of group 11, the clinical picture 
is usually quite diagnostic. In inter auricular septal 
defect or patent foramen ovale, the tall slender habitus 
with delayed signs of puberty, charo.cteristic of hypo·· 
plasia in the systemic circulation and associated with 
evidences in the roentgenobraph of a. large pulmonary 
arc and dilated lung hila, may be associated 1ith an 
inconstant presystolic murmur, and sometimes a faint 
thrill, with maximum intensity in the third and fourth 
interspaces near the sternum. In localizeu defects 
interventricular septum (maladie de Roger) an exact 
diagnosis can usually be made, since the prominence 
of these signs varies inversely with the size of the 
opening, while the heart is otherwise quite normal. 
In patent ductus artericsus the physical signs may be 
pathognomonic, consisting of a machinery murmur and a 
thrill with "Gerhardt's dullnesst' in the first and 
second left interspaces near the sternum and a corres-
ponding nrcentgen ray ca:o"in the same area, indicating 
the dilated pulmonary artery which is always present in 
long standing cases of this anonaly. Pulmonary accen-
tuation completes the picture. This complex, however 
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is not always present, especially in infants an<i young 
children, in whom the murmur is usually systolic but 
of prolonge~ character. The machinery to-and-fro 
murmur develops later, together with the roentgen ray 
signs of pulmonary dilitation. Hypoplasia of the aorta 
as stated above, is also characteristic of this con-
dition and helps in the diagnosis; the left heart may 
be hypertrophied to a somewhat greater extent than is 
the right, and there is commonly absence of predominance 
in the electrocardiogram. In the rare condition in 
which a defect exists between the aorta and the base 
of the right ventricle or pulmonary artery, resulting 
from a defect or ccngenital thinning with rupture of 
the aortic septum, as in the cases referred to above, 
the physical signs resemble those of patent ductus, 
but are localized very close to the chest wall Nith 
maximum intensity in the second and third spaces. 
Here there is always a loud to-and-fro murmur and 
thrill resembling that of an arteriovenous aneurysm, 
frequently with diastolic accentuation o·.ving to the 
fact that the location of the defect interferes with 
the enclosure of the pulmonary valve so that a pul-
monary insufficiency exists. Dila ~.a ti on of this 
artery and the hypoplasia of the aorta are constant 
features. From the above, it is evident that a 
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differential diagnosis can almost always be made 
between the lesions of group 11, cases of arterio-
venous shunt, from the physical signs alone and when 
to these are added the evidence of a transient or 
terminal cyanosis on the intercurrenc.e of some 
pathological factor raising the pressure in the 
right heart OT" pulmonary c:lrculation, the diagnosis 
is immediately clinched. 
In the case of group 111, true mcrbus coeruleus, 
the problem is not so easy, and esp2cially in infants 
or young children an exact dicignosi q is usually 
imposstble. A very important element in these cases 
is however, sunnlied by the age of the patient, a gen-
eral analysis of the casuistic enacling one t0 exclude 
those conditions which are in compatible ·•1J th long 
duration of life. Thus there is a small group enum-
erated above in whom death takes place within the fil'st 
few days or weeks (aortic atresia, pulmonary atresia, 
and transposition of the ~reat trunks with closed 
sentum). In others life is seldom prolonged beyond 
the first or second year, while in others again, 
nuberty or adult life may bE; rec1ched. A patient with 
cyanosis and clubbing who has attained adult life can 
present only one of a fev1 condltions or combina.tions, 
and these may not unusually be differentiated with the 
aid of roentgen ray, which is of supreme importance. 
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CONCUJSION 
Following is a summary of certain facts and 
findings which should lead one to suspect the presence 
of a congenital c~:rdiac anomaly: Bruits not explain-
able on the basis of the conventional acquired valvular 
lesions, these having usually been noted in infancy and 
'\ . 
remaining rather constant over a period of years. The 
point of maximal intensity should be noted as well as 
the direction in which the murmurs are propagated. Thrills 
are frequently present over the areas of.maximal 
intensity of the bruits, and both bruits and thrills 
become more readily elicited clinically after exercise. 
Evidence of venous-arterial shunt, with the usual 
manifestations; Cyanosis, polycythaemia, and clubbed 
fingers and toes. The group of cases in which the 
venous-arterial shunt is transitory, depending on 
temporarily induced increased pressure on the venous 
side, frequently have a history._ of episodes of dyspnea . .. 
or cyanosis. A rather unique feature relative to the 
.. 
cyanosis of congenital heart disease is the absence of 
edema when the cyanosis is quite prono'l.µlced. Any 
unusual heart contour in the roentgenograrn, such as a 
prominent pulmonary artery should be .µoted. Points 
readily overlooked are; lack of prominence of the aortic 
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knob; shadows to the right of the sternum running up 
toward the ri~ht sternoclavicular joint, as is seen in 
persistent right aortic arch, and erosion of ribs, 
which may in itself be diagnostic of coarctation of 
the aorta. These features are often better elicited 
by fluoroscopy. In a young individual hypertension 
should lead one to examine the strength of the pulsa-
tion in the abdominal aorta and femoral arteries and 
to look for other evidence to exclude or confirm the 
presence of coarctation of the aorta. Congenital 
anomalies in any part of the body should lead one to 
examine carefully for cardiac anomalies. Subacute 
bacteri.al endocarditis frequently occurs as a complica-
tion of congenital heart disease. Dry (14) 
It has been shown that with the exception of 
certain valvular anomalies, congenital heart disease 
can very of ten be readily recognized and diagnosed 
by the man who has taken the trouble to learn what the 
various signs, symptoms and findings of the various 
anomalies are. Some men argue that the paramount thing 
regarding congenital lesions is not so much what is the 
lesion but the ability to differ~ntiate it from acquired 
lesions. While this is admittedly true, nevertheless 
I think it is important to also diagnoss the lesion so 
that one can make up his own mind as to the prognosis. 
DIAGNOSIS OF INDIVIDUAL LESIONS 
LESION 
1. Aortic stenosis 
2. Coarctation of aort& 
3. Auricular septal defect 
4. Ventricular septal defect 
5. Patent ductus arteriosus 
6. Aortic septal defect 
7. Pulmonary stenosis "'Tith 
f oramen ovale 
8. Dextra position of aorta, 
ventricular septal defect 
9. Cor triloculare biatriatum 
10. Persistat ostium atrio-
ventriculare commune 
11. Pulmonary stenosis with 
ventricular septal defect 
12. Pulmonary atresia with 


















as above but 
more marked 
13. Persistant truncus arteriosus ihconstant and 
intense at times 


















1. Abbott, Maude E~ Atlas of Congenital Heart Disease, 
New York, N.Y. American Heart Association, 
1936. 
2. Atbott, Maude E, Differential Diagnosis of Congenital 
Heart Disease, International Clinic, 
Vol. 3: 15-45 Sept. 34. 
3. Abbott, Maude E~ Congenital Heart Disease, Nelson's 
Loose-leaf _Medicine, Vol. 4: 207-305. 
4. Alexander, A.A., Knight, H.F., and White, P.D., 
The Auricular ;rrave (P) of the Electro-
cardiogram, Clinical Observations with 
Special Reff erence to Pulmonary and 
Mitral Stenosis, Arch. Int. Med. Vol.36 
pp. 712-723, 1925. 
5. Aylward, R.D., Congenit~l Heart Block, Brit. Med. J., 
Vol. 1: 943, 1928. 
6. Battro,:A., and Quirno, N., Electrocardiogram in 
Various Congenital Cardiac Abnormalities, 
Rev. Argent. de Cardiel. Vol 2: 335,1935. 
52 
7. Blackford, L.M., Coarctation of the Aorta, Arch. Int. 
Med., Vol 41: 702-735, 1928. 
8. Bland, E.F., White, P.D., and Garland, J., Congenital 
Anomalies of the Coronary Arteries, 
Am. Heart J., Vol 9: 7>37-801, 1933. 
B. Carrington, G.r.., and Krumbhoor, F..B., So Called 
Idiopathic Cardlac Hypertrophy in 
Infancy, Am. J. Dis. Child., Vol 27, 
p. 449-455, 1924. 
10. Christian, H.A., Diagnosis and Treatment of Congenital 
Heart Disease, Oxford Monographs on 
Diagnosis and Treatment, Vol 3:31~-342, 
1928. 
11. Christie, A., Normal Closing Time of Forarnen Ovale 
and Ductus Arteriosus, Am. J. Dis. 
Child., Vol 40: 323-326, 1930. 
12. Dippel, A.L., Two Cases of Congenit~l heart Disease 
in which the Diagnosis was made before 
Birth, Am. J. Ab st. a.nd Gynec., Vol 27, 
p. 120-123, 1934. 
13. Drawe, C. l.'..., Fafkesbring, E.\~., and .Ashman, E., 
Children's Electrocardiogram, 
Am. J. Dis. Child., Vo1 53, 
p. 1470-1484, June '1:7. 
53 
14. Dry, Thomas 'J., An Approach to the Diagnosis of 
Congenital Heart Disease, Am. H. J., 
Vol. 14: 78-89, Feb. '39. 
15. Dunn, C.H., A Contribution to the Diagnosis and 
Prognosis of Congenital Heart 
Disease, Am. J. Dis. Child., VoL 8, 
P. 185-195, 1914. 
16. F.merson, P.W., and Green, H., Idiopathic Hypertrophy 
of the Heart in Infants, Am. R. J., 
Vol. 4: 116-117, lq2a. 
17. Epstein, B.s., Infra.red Photographic Demonstartion of 
the Superficial Venous Pattern in 
Congenital Heart Disease with 
Cyanosis, Am. F. J., Vol. 18 No. 3 
Sept. '39. 
18. Fray, W.W., Roentgenologic Diagnosis of Coarctation 
of the Aorta, P..JD.. J. Poentgenol., 
Vol. 24: 349-362, 1830. 
54 
19. Griffith, J.P.C., and Mitchell, A.G., Congenital 
Heart Disease. The Diseases of Infants 
and Children, p.767-?73, Phil., ?enn., 
W.B. Saunders Co., 1'23.:1. 
20. Holman, E., Certain Types of Congenital Heart Disease 
Interpreted as intra.cardiac arterio-venous 
and venoarterial fi~tulae, Patent ductus 
Arteriosus, Bull .... Tohns Ho!1kins Hosp., 
Vol. 36: 61-80, 1 '25. 
21. Holt, L.B:. and Mcintosh, R., Congenital Eeart Disease. 
Disease of Infancy and Childhood. p. 501-510, 
New York City, A. Appleton Century Co., 193l. 
22. Rubery, M.J., Boentgen Diagnosis of Patent Ductus 
Arteriosus, Am. J. Poentgenol., Vol. 7:23-31, 
1920. 
23. Hunt, A.P., Diagnosis of Heart Disease in the Child, 
Am. J. Dis. Child., Vol. 43:1086-1091, May'32. 
24. Kloot, Albert Van der, Congenital Bundle Br&nch Block, 
Am. R. J., Vol. 19 No 5 May, 1940 
55 
25. Love, Wm. s., Diagnosis of Heart Disease in Children, 
Med. Clinic of N. Am. Baltimore Nol 
Vol. 21:12ql-1311, Sept. '37. 
26. Lundsgaard, c., and Van Slyke, D.D., Cyanosis, 
Med. Vol. 2:1-76. 
27. McCulloch, H., Electrocardiogra:rihic Studies of 
Congenital Heart Disease, Am. J. Dis. 
Child., Vol. 12:30-46, 1916. 
28. McGinn, L., and White, P. D., Diagnosis of Congenital 
Heart Disease, Am. J. Dis • Child. Vol. 58, 
p. 8-28, July '39. 
29. McGuire, J., and Goldman, Fred, Apparant Increased 
Velocity of blood Flow in Cases of 
Congenital Heart Disease with Septal 
Defects having Right to Left Shunt, 
Am. H. J. Vol. 14:No 2 Aug. '37. 
30. Morse, J.L., Congenital Eeart Disease, Med. Clinic 
N. Am., Vol. 8:1651-1667, 1925. 
31. Muir, D.C., and Brown, J.W., Congenital Heart Disease, 
Brittish Med. J. Vol. 1:966, 1935. 
56 
32. 0'Farrell, P.T., The Clinical Diagnosis of Congenital 
Heart Disease, Irish J.M. Sc., 153:597, 
1938. Abstract in Am. R. J. 
33. Osler, Wm., Congenital Affections of the Heart, 
Cyclopaedia of Diseases of Children, 
J.M. Keeting. 18~1. 
34. Pendergrass, E.P., and Allen, M.J., Congenital 
Cardiac Disease in Infants with Discussion 
of Tra~heal Displacement as Roentgen 
Sign, Am. J. Roentgenol., Vol. 3:470-481, 
1934. 
35. Poynter, C. W. M., Congenital Anomalies of the Heart, 
Uni. Studies, Vol. 19, 1~19. 
36. Reid, W.D., Diagnosis of congenital defects of the 
Heart, New Eng. J. Med., Vol. 204:764, 
1931. 
37. Fosler, H., Methods of Cardio-vascular study by 
Roentgen Ray, New Eng. J. Med., 
Vol. 205:77-79, 1°31. 
57 
38. Schwedel, J.B., Use of the Barium-Filled Esophagus 
in X-ray Study of Abnormalities of the 
Heart and Aortc:. , Am. H.J. , Vol. 13, No. 6, 
June, 1Ct37. 
· 3g. Smith, L.W., and Gault, E.s., Congenital Anomalies, 
p. 414-415, New York, D. Appleton-Century 
Co. Inc., 1939. 
40. Taussig, H.B., Harvey, A.McGehee, and Flooins, R.H. Jr., 
The 611nica.l and Pathological Findings in 
Intraauricular Septal Defects. Bull. 
Johns Hopkins' Hosp. Vol. 63:31, 1938. 
41. Thompson, J., Congenital Heart Disease, Oxford Med., 
Vol. 2:371, 1?20. 
42. White, P.D., Heart Disease, New York, Macmillan Co., 
1~38. 
